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O 56.1 Wed 18:00 P4
Pt Wedge on h-BN/Rh(111): Structural Analysis by HR-
XPS — ∙Natalie J. Waleska, Fabian Düll, Florian Späth, Udo
Bauer, Philipp Bachmann, Johann Steinhauer, and Christian
Papp — Friedrich-Alexander-Universität, Erlangen, Germany
An approach to overcome the material gap to commercial catalysts is
the investigation of metal nanoclusters on 2D materials (e.g. h-BN).
To date, mostly 3D metal clusters with a narrow size distribution on
such support materials were studied. However, the clusters’ structure
and thus the available adsorption sites, as well as the catalytic activity
varies strongly from 3D to monolayer clusters or even single atoms.

To investigate the structural differences of clusters with varying
sizes, a Pt wedge was prepared in a single preparation step on the
h-BN/Rh(111) substrate, ranging from 0.21 to 0.001 ML Pt cover-
age. The analysis was performed using HR-XPS and CO as a probe
molecule. From the data, we were able to determine the transition
from monolayer to 3D cluster formation for the as-prepared Pt wedge.
Upon heating to 550 K, structural changes of the Pt clusters were
observed as a result of cluster ripening and sintering.

We thank Helmholtz-Zentrum Berlin for allocation of synchrotron-
radiation beamtime and BESSY II staff for support during beamtime.
This work was funded by the DFG within SFB 953 ”Synthetic Carbon
Allotropes” (Project #182849149).

O 56.2 Wed 18:00 P4
Charge effects on the (de-)Hydrogenation activity of Pt𝑛-
clusters on a-SiO2 thin films — ∙Tobias Hinke1, Andrew
Crampton1, Marian Rötzer1, Maximilian Krause1, Florian
Schweinberger1, Bokwoon Yoon1, Uzi Landman2, and Ueli
Heiz1 — 1Physical Chemistry, Department of Chemistry & Cataly-
sis Research Center, Technical University of Munich, 85748 Garching,
Germany — 2School of Physics Georgia Institute of Technology, At-
lanta GA, U.S.A.
Catalytic model systems facilitate the gain of fundamental insights on
molecular mechanisms and enable atom-precise manipulation of cat-
alytic processes. Besides the size-effects of clusters with less than 100
atoms, the influence of the supporting material and the substrate are of
special interest when steering reactivity. The catalyst’s local electron
density can be altered by varying the underlying metal. A high lo-
cal work function of the substrate, Mo(112), yields clusters of positive
charge while a low local work function , Pt(111), results in a negative
charge. This allows for specifically altering the reactivity as well as
the coking stability of the catalytic system.
In order to elucidate the impact of different support materials as well as
cluster size-effects the change in activity of a-SiO2 thin-film supported
Pt𝑛-clusters towards ethylene (de-)hydrogenation was investigated.
The catalytic samples were characterized in a UHV setup with base
pressures below 5 * 10−10 mbar through IRRAS and electron spec-
troscopy (XPS, MIES, UPS), while reactivity was monitored with TPD
and pulsed valve experiments (p-MBRS).

O 56.3 Wed 18:00 P4
Design of an Enhanced Ce-Evaporator for Ce𝑥O𝑦 Thin Film
Synthesis — ∙Flora Siegele, Kevin Bertrang, Tobias Hinke,
and Ueli Heiz — Physical Chemistry, Department of Chemistry and
Catalysis Research Center, Technical University of Munich
In today’s industry, the importance of sustainability regarding resource
consumption and waste management is strongly increasing and hence,
the contribution of catalysis-based processes is becoming more and
more important. Substantial advances can be achieved by investigat-
ing catalytic model systems to facilitate the understanding of basic
mechanisms on a molecular level. These model catalysts comprise a
metal single crystal substrate with metal clusters (1-100 atoms), de-
posited on a metal oxide thin film (2-20 ML). Especially the lewis
acidic and basic properties of metal oxidic compounds showed promis-
ing results in terms of controlled tuning of the catalytic performance.
However, the reducibility of thin film materials like CeO2 offers an ad-
ditional possibility of adjusting catalytic properties. Due to the lack
of experimental results focusing on the influence of CeO2 thin films
on the reactivity and selectivity of clusters, the poster presents the
implementation of an optimized CeO2 thin film generation procedure
with a home-built ribbon evaporator. With this evaporator design,

including a self-built quartz crystal microbalance, deposition rates of
multiple monolayers per minute could be achieved and tracked with
high accuracy. Electron emission spectroscopy (x-ray photoelectron
spectroscopy and Auger electron spectroscopy) was performed to in-
vestigate the composition of the deposited film.

O 56.4 Wed 18:00 P4
CO Adsorption on PdPt Alloy Nanoparticles — ∙Daniel
Silvan Dolling1,2, Jan-Christian Schober1,2, Marcus
Creutzburg1, Heshmat Noei1,2, and Andreas Stierle1,2 —
1Universität Hamburg — 2DESY
Platinum palladium alloy nanoparticles are of high interest because of
their role as catalysts for different processes, including exhaust con-
trol and methane oxidation. Catalyst behavior is determined by the
shape, structure and alloy composition of the particles. To enhance
catalyst efficiency, it is thus necessary to improve our understanding
of the structure of the nanoparticles and the active adsorption sites.
In order to access detailed structural and morphological information,
we employ the use of a model catalyst. In this work, platinum and pal-
ladium are co-deposited via molecular beam evaporation on 𝛼-Al2O3
(0001). The nanoparticles are grown epitaxially and have a well de-
fined height to diameter ratio and alloy composition. By investigating
the particle surface with the probe molecule CO using polarized in-
frared reflection absorption spectroscopy (IRRAS), we determined the
surface species on top and side facets of the particles. The morphol-
ogy was further identified with X-ray diffraction and X-ray reflectivity.
The effect of the Pd/Pt alloy composition on the adsorption was inves-
tigated by comparing the IRRAS reflectivity. Moreover, the difference
in the adsorption of CO was studied for samples annealed in hydrogen
and oxygen.

O 56.5 Wed 18:00 P4
Methane activation with small Ta clusters — ∙Kevin
Bertrang, Tobias Hinke, Nikita Levin, Martin Tschurl, and
Ueli Heiz — Physical Chemistry, Department of Chemistry and
Catalysis Research Center, Technical University of Munich
With the exhaustion of petroleum reserves, methane will become an
important feedstock for the synthesis of fuels and fine chemicals. The
challenge is to find an efficient way to activate the highly inert molecule
under mild conditions and steer the reaction towards the formation of
chemically precious products while preventing coking.

Studies of small cationic Ta-clusters in the gas phase and their oxides
were found to exhibit high activity towards non-oxidative C-C-coupling
of methane, yielding dehydrogenated carbohydrate species and ethane.
The cluster charge was identified as a key parameter for activity. These
studies are extended to their supported analogues. To replenish the
cluster charge acidic (SiO2) and reducible (CeO2) thin metal-oxide
films are employed and cluster oxygen content is tuned.

Characterization is performed by means of vibrational (IRRAS) and
electron spectroscopy (XPS) and reactivity is studied via TPD and
pulsed valves experiments.

[1] N. Levin et al. J. Am. Chem. Soc. 2020, 142, 12, 5862-5869

O 56.6 Wed 18:00 P4
3d-Nanoparticles on Graphene: Influence of Temperature —
∙Kai Besocke, Mahboobeh Ravankhah, and Mathias Getzlaff
— Institut für Angewandte Physik, Heinrich-Heine-Universität Düs-
seldorf
With its unique properties, such as high quality crystal structure, ex-
cellent electrical conductivity and high tensile strength, graphene is a
promising substrate for fabricating nanocomposites. In this context we
are investigating the influence of graphene as substrate for the deposi-
tion of metallic nanoparticles and the influence of susequent heating.
In this contribution we present our results concerning the mobility and
distribution of Fe0.5Ni0.5-Nanoparticles on graphene surfaces.

A W(110) single crystal serves as the substrate being coated with
a Co thin film of about 20ML and annealed at temperatures up to
500 ∘C. Surfaces prepared in such a way exhibit elongated Co-islands
with a width of several hundred nm and height up to 10 nm, which
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are coated with graphene subsequently. For graphene synthesis the
samples are heated in a Propene atmosphere of 10−6 mbar for several
minutes. The nanoparticles are produced by means of Ar magnetron
sputtering in a Haberland source and aggregation takes place in a He

atmosphere. The spherical particles under investigation have diame-
ters of several nm. Particle distributions are analyzed via STM, both
as-prepared as well as after heating. It will be discussed, whether the
nanoparticles are more mobile on graphene compared to other surfaces.
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